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* The GWFM Working Group focus is on the deep technical issues related to
technically defensible model development
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Annual Average Pumpage (MGD)

Well Name Well ID 2006 2015 2017
Kalihi Shaft 2052-08 8.12 8.39 5.68
Kalihi 2053-08 0 0 0
Fort Shafter 2053-11 0.5 0.49 0.52
Hickam AF Base 2057-04 0 0 0
Moanalua 2153-02 0.03 0.03 0.02
Moanalua Deep 2153-05 127 127 1.27
TAMC 1 2153-07 0.36 0.48 0.41
Moanalua 1 2153-10 3.54 15 1.28
Moanalua 2 2153-11 0 0 0
Moanalua 3 2153-12 0 0 0
HNL Intl CC 2154-01 0.45 0.47 0.66
Kalihi Aerator 2250-01 0 0 0
Navy Halawa 2255-32 0.34 0.34 0.34
Halawa 2 2255-37 0.82 1.12 0.83
Halawa 3 2255-38 0 0 0
Halawa 1 2255-39 0 0 0
'Aiea Gulch 1 2355-03 0.77 0.74 0.73
'Aiea Gulch 2 2355-05 0
'‘Alea 1 2355-06 0.92
'Alea 2 2355-07 0 =
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Annual Average Pumpage (MGD)

Well Name Well ID 2006 2015 2017
Kalauao P1 2355-09 7.58 8.5 4.95
Kalauao P4 2355-10 0 0 0
Kalauao P2 2355-11 0 0 0
Kalauao P3 2355-12 0 0 0
Kalauao P5 2355-13 0 0 0
Kalauao P6 2355-14 0 0 0
WG Minami 2007 2355-16 0.00045 0.00045 0.00045
Waimalu I-1 2356-49 0 0 0
Waimalu |-2 2356-50 0 0 0
Pearl CC 2356-54 0.28 0.42 0.23
Kaonohil-2 2356-55 1.07 0.84 0.78
Kaonohi I-1 2356-56 0 0 0
Ka'amilo 1 2356-58 1.82 0 0
Ka'amilo 2 2356-59 0 0 0
Waimalu li-1 2356-60 0 0 0
Kaonohi li-1 2356-61 0 0 0
Kaonochill-2 2356-62 0 0 0
Waimalu -2 2356-63 0 0 0
Waimalu -3 2356-64 0 0 0
Kaonohi li-3 2356-65 0 0 0

ED_006532_00010208-00010




Well Name

Well ID

Annual Average Pumpage (MGD)

2006

2015

2017

Lau Farm

2356-70

14

1.4

14

Waiau

2357-08

0

0

0

Kaahumanul-2

2357408

Kaahumanul-1

2357-24

0

0

0

Waimalu

2455-02

0.0023

0

0.0023

Waimalu

2455-03

0.00052

0.00032

0.00032

Newtown 1

2456-01

0.62

2.13

0.79

Newtown 2

2456-02

0

0

0

Newtown 3

2456-03

0

0

0

Red Hill Shaft

2254-01

Halawa Shaft

2354-01
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Evaluate e water level statistics

scatterplots, regression coefficient) a

Evaluate focus area water level statistics

scatterplots, regression coefficient) a
Evaluate water level contours ag

Evaluate water bud
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» Fine-tune calib
» Explore impact of different calibration target sets

A

» Explore significance of various parameters
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Material

Kh ft/day

Kv ft/day |L:T Anisotropy

Caprock (layer 1)

1208

0.08 1

Valley fill {layer 1)

100

1 1

Saprolite {layer 2)

0.1

1

Saprolite (layer 3)

10

1

Basalt {layers 2, 3, 4, 5}

Other Parameters

Recharge Multiplier

1.27 (2006)

0.95 (2015)

0.97 (2017)

GHB Conductance, ft*/day

3,416 (Pear! Harbor
Bay)

1,242 (South)

107 to 10°
{(NW/SE)

Drain Conductance, ft*/day

1E6 (Pearl Harbor
Spring at Kalauao)

5,000 (Kalauao Spring)

10 ft msl
{elevation)
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Pearl Harbor
South Open Water
NW & SE

Location

Pearl Harbor Spring at
Kalauao

Kalauao Spring

Drain Elevation

3,416 feet?/day
1,242 feet?/day
107 — 10°/day

DRN Conductance
2,000,000 feet?/day

5,000 feet?/day

+10 feet msl
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Key observation — no simulated water
level mounding under saprolite
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» 2015 x 2017 3yrs Linear (3 yrs}

Entire model ME = 0.59 RMS=2.0
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Focus Area ME = -0.25 RMS=1.2
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Year
Recharge
NE Inflow
NW Inflow 0 0
SE Inflow 0 0
Well discharge 37.31 28.76

Pearl Harbor at Kalauao Spring
Discharge

10.9 10.0

Kalauao Spring Discharge 0.122 0.11

Seafloor discharge 22,22 20.02

Observations:
e Spring flow (correlated with WLEs at Navy ‘Aiea well) is lowest in 2015
e Recharge and pumping are lowest in 2017
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Year

Recharge

NE Inflow

NW Inflow

0

0

SE Inflow

0

0

Well discharge

43.12

37.93

Pearl Harbor Spring at Kalauao
discharge

12.12

9.56

Kalauao Spring discharge

0.328

0.224

Seafloor discharge

9.94

17.09

Observations:

¢ Spring flow (correlated with WLEs at Navy ‘Aiea well) is lowest in 2015
e Recharge and pumping are lowest in 2017
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)

Specific yield [-] 0.1 0.15 0.15 0.031
Specific storage [ft'] 3.05x107 16210 1.52 x 10° 1.07 x 107°

nced from Table 11 {TEC, 2007}
i from Table 11 (TEC, 2007}
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Simulation initiated with steady-state conditions of Halawa Shaft
pumping 5.91 MGD and Red Hill Shaft pumping 7 MGD
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Daily Average Pumping Rate {MGD)

5/6 5711 5/16 5/21 5/26
May 2015

$ Observed s====Simulated Halawa shaft Red Hill shaft
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Simulation initiated with steady-state conditions of Halawa Shaft
pumping 5.91 MGD and Red Hill Shaft pumping 7 MGD
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Daily Average Pumping Rate {MGD)

5/6 5711 5/16 5/21 5/26
May 2015

$ Observed s====Simulated Halawa shaft Red Hill shaft
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Simulation initiated with steady-state conditions of Halawa Shaft
pumping 5.91 MGD and Red Hill Shaft pumping 7 MGD

Daily Average Pumping Rate {MGD)
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May 2015

% Observed  ss==Spries? Halawa Shaft -Bed Hill shaft
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Simulation initiated with steady-state conditions of Halawa Shaft
pumping 5.91 MGD and Red Hill Shaft pumping 7 MGD
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May 2015

% Observed  ss==Spries? Halawa Shaft -Bed Hill shaft
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Simulation initiated with steady-state conditions of Halawa Shaft
pumping 5.91 MGD and Red Hill Shaft pumping 7 MGD
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Daily Average Pumping Rate {MGD)

5/6 5711 5/16 5/21 5/26
May 2015

$ Observed s====Simulated Halawa shaft Red Hill shaft
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Simulation initiated with steady-state conditions of Halawa Shaft
pumping 5.91 MGD and Red Hill Shaft pumping 7 MGD

Daily Average Pumping Rate {MGD)
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May 2015

$ Observed s====Simulated Halawa shaft Red Hill shaft
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Simulation initiated with steady-state conditions of Halawa Shaft
pumping 5.91 MGD and Red Hill Shaft pumping 7 MGD

Daily Average Pumping Rate {MGD)
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5/6 5711 5/16 5/21 5/26
May 2015

$ Observed s====Simulated Halawa shaft Red Hill shaft
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Simulation initiated with steady-state conditions of Halawa Shaft
pumping 5.91 MGD and Red Hill Shaft pumping 7 MGD

Daily Average Pumping Rate {MGD)
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Simulation initiated with steady-state conditions of Halawa Shaft
pumping 5.91 MGD and Red Hill Shaft pumping 7 MGD

Daily Average Pumping Rate {MGD)
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% Observed  ss==Spries? Halawa Shaft -Bed Hill shaft

ED_006532_00010208-00047



Measured difference with Simulated difference with Simulated minus measured
Halawa Shaft Halawa Shaft difference

2006 2015 2017 2006 2015 2017 2006 2015 2017
OWDFMWO1 6.57 3.12 4.92 6.42 2.93 4,10 .15 -0.19 -0.82
RHMWO1 5.10 3.62 5.11 7.59 3.89 5.10 2.49 0.27 -0.01
RHMWO2 6.47 3.50 5.04 7.92 4.23 5.43 145 0.73 0.39
RHMWO3 6.86 3.50 5.04 8.23 4.54 5.73 1.37 1.04 0.69
RHMWO4 743 3.53 5.06 8.54 4.83 6.02 1.11 1.30 0.95
RHMWO5 5.03 3.57 5.17 5.82 1.57 2.97 0.79 -2.00 -2.20
RHMWOG 4.76 3.10 4.94 3.18 4.49 5.68 3.42 1.39 0.74
RHMWO7 9.16 7.78 9.23 11.84 7.24 3.48 2.68 -0.54 -0.75
RHMWO8 4.58 4,58 4.74 721 3.45 4.68 2.63 -1.14 -0.07
RHMWO9 4,21 4,21 4.58 7.74 4.05 5.25 3.53 -0.16 0.67

As a measure of conservatism, the simulated slope in water level from focus area
wells towards Halawa Shaft is generally larger (positive) compared to actual water
level measurements
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Tracking |Particle Release] Halawa Moanalua
Direction Location Shaft Wells

Scenario no.

forward Box 1A
backward | Red Hill Shaft
backward | Halawa shaft

backward | Halawa shaft
backward |Moanalua wells
backward |Moanalua wells

Notes:

1. Particle tracking simulations are based on updated interim model calibration

2. All other wells are pumping at 2017 average rates
3. Particle tracking code: mod-PATHADU (S S Papadopulos & Associates, Inc.,
2016}
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Scenario no.

Tracking
Direction

Particle Release
Location

Halawa
Shaft

Red Hill
Shaft

Moanalua
Wells

forward

Box 1A

on

on

on

forward

backward Moanalua wells

on

off

Notes:

1. Particle tracking simulations are based on updated interim model calibration

2. All other wells are pumping at 2017 average rates

3, Particle tracking code: mod-PATH3DU (5. 5. Papadopulos & Associates, Inc.,

2016)
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Arrows are 1-year
time intervals
Pathline colors

Colored pathlines are based on beta version of GMS, which has not been officially released vet.
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Scenario no.

racking |Particle Release
Direction |Location

Moanalua
Wells

lf@fwa re Bax 1A

on

forward  Box 1A

Halawa shaft

on

lbackwafd EHalawa shaft

backward |Moanalua wells

1E:eackwafd EM@aﬂalua wells

Notes:

1. Particle tracking simulations are based on updated interim model calibration

2. All other wells are pumping at 2017 average rates

3. Particle tracking code: mod-PATH3DU (5. 5. Papadopulos & Aszociates, Inc.,

2016}
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Inverse particle
tracks

Particles
released at
immediately
upgradient of
Red Hill shaft

cells

Arrows are 1-
year time
intervals
Pathline colors

Colored pathlines are based on the beta version of GMS, which has not been officially released yet.
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Tracking  |Particle Release| Halawa Moanalua
Direction Location Shaft Wells

Scenario no.

forward  |Box 1A on on
forward on on

Halawa shaft
backward [Moanalua wells
Ebaﬁkward iﬁvﬁ@aﬁaﬁua wells

Notes:
1. Particle tracking simulations are based on updated interim model calibration

2. All other wells are pumping at 2017 average rates
3. Particle tracking code: mod-PATHIDU (5. 5. Papadopulos & Associates, Inc,,
2016}
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Inverse particle
tracks

Arrows are 1-year
time intervals
Pathline colors

Halawa Shaft
orientation will be
revised in final
model

Colored pathlines are based on the beta version of GMS, which has not been officially released yet.
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Tracking  |Particle Release | Halawa Moanalua

Scenario no.|_. . ,
Direction |Location Shaft Wells

forward  [Box 1A on | | ,, on

ackward [Red Hill shaft
backward |Halawa shaft

Moanalua wells

MNotes:
1. Particle tracking simulations are based on updated interim model calibration
2. All other wells are pumping at 2017 average rates

3. Partidle tracking code: mod-PATH3DU (5. 5, Papadopulos & Associates, Inc.,
2016)
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Inverse particle
tracks to Moanalua
wells and Halawa
Shaft.

Forward particle
tracks from Red Hill
facility

Arrows are 1-year
time intervals
Pathline colors

Colored pathlines are based on the beta version of GMS, which has not been officially released yet,
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Tracking  |Particle Release| Halawa Moanalua

Scenario no.|_. , .
Direction |Location Shaft Wells

forward on on

backward ill Shaft
Ebackwa rd lHaana shaft
Ebackwa rd iHaana shaft
Eba@kward iﬁﬂ@aﬁaﬁua wells
backward [Moanalua wells

Notes:

1. Particle tracking simulations are based on updated interim model calibration

2. pll other wells are pumping at 2017 average rates
3. Particle tracking code: mod-PATHADU (S S Papadopulos & Associates, Inc.,

2016)
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e Arrows are 1 year
time intervals
Pathline colors

Colored pathlines are based on the beta version of GMS, which has not been officially released vet.
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Category

Mean Error Change from
base case (ft)

PH Flux change from base
case (MGD)

Insensitive (Insignificant)

ME change < 0.5

Flux change < 2

Slightly sensitive
(Insignificant)

0.5 < ME change < 1.5

2 < Flux change <4

Moderately sensitive
(Significant)

1.5 < ME change < 2.5

4 < Flux change < 6

Highly sensitive (Significant)

ME change > 2.5

Flux change > 8
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Category Remarks

Insensitive (Insignificant) |No visible change in capture width or direction from base case

Slightly sensitive
(Insignificant) Visually noticeable change in capture width or direction

Visually significant change in capture width or direction; Also
Highly sensitive evaluated estimates of change in width of capture at Halawa Shaft
(Significant) is greater than 1,000 feet
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ASTM
Category

Change in
Calibration

Change in
Conclusion

Remarks

Type |

Insignificant

Insignificant

Not of concern because regardless of input
because conclusion remains the same

Type ll

Significant

Insignificant

Not of concern because regardless of input
because conclusion remains the same

Type i

Significant

Significant

Not of concern in traditional sensitivity
analysis because calibration eliminates
unreasonable values

Type IV

Insignificant

Significant

Requires additional data collection or
evaluations to narrow data range or evaluate
impact
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Pearl Harbor Spring at Kalauao flux  Kalauao Spring flux
(MGD) (MGD)
ME {ft} RMS ([t} 2006 2015 2017 2006 2015 2017
Original: Basalt Kv = 20 ft/d -0.25 1.23 10.90 9.42 11.33 0.12 010 012

Basalt Kv — Low (K = 2 ft/d)

Sensitivity Analysis: Basalt Kv = 2 ft/d
Sensitivity Analysis: Basalt Kv = 2 ft/d +
Caprock Kv = 0.12 {original = 0.08) + PH
drainin Layers 2 & 3

Basalt Kv — High (K = 200 ft/d)

Sensitivity Analysis: Basalt Kv = 200 ft/d ‘ . 12.60 10.87
Sensitivity Analysis: Basalt Kv = 200 ft/d

+ Caprock Kv = 0.06 (orig = 0.08) + PH

drain conductance = 200,000 (original =

2,000,000) , . 14.70 12.85

Key observations

e (Calibration statistics are moderately sensitive to Kv of basalt

e Sensitivity is higher to lowering Kv of basalt than to raising Kv of basalt
e Drain fluxes are slightly sensitive
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-

Base Case Basalt Kv (x0.1 Basalt Kv (x10)

Arrows are 1-year time interval markers
Key Observations
Predictions are highly sensitive to Kv of basalt
Capture zone for Halawa Shaft is more to the west for lower Kv and to the east
for higher Kv
Capture zone width of Red Hill Shaft is insensitive
Tracking distances are larger with lower Kv of basalt
Capture zone width for Halawa Shaft:
» PBasecase="~7980 ft

Kv (x 0.1) = ~ 10,890 ft

Kv (x 10) =~ 5,381 ft
Red Hill Shaft captures water traveling beneath Red Hill Storage Facility
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.

e

Base Case Basalt Kv (x0.1) Basalt Kv (x10)

Arrows are 1-year time interval markers

Key Observations
e Predictions are highly sensitive to Kv of basalt
e Tracking distances are larger with lower Kv of basalt
e (Capture zone width for Halawa Shaft:

Base case = ~ 7980 ft

e Kv(x0.1)="11649 ft

Kv {x 10) =~ 5700 ft

e Halawa Shaft does not intersect water that flows beneath Red Hill Storage
Facility

» Sensitive to calibration and to conclusion = Type I
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GHB conductance

Pearl Harbor (1/d)

Offshore {1/d)

Base C

0.005

0.014

C (x 10)

0.05

0.14

Cix01)

0.0005

0.0014
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C (x10)

Computed ys. Observed Values Computed vs, Observed Value
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Pearl Harbor Spring at Kalauao Spring
Kalauao Flux (MGD]) Flux (MGD)

ME
(ft) 2006 2015 2017 2006 2015 2017

Original: GHB = 0.005 and 0.01375
(ft2/d)/(f12) -0.25 1. 10.9 9.4 13 012 040 017

Sensitivity Analysis: GHB =0.0005 and
0.001375 (ft2/d)/(ft2) -2.62 . 17.4 15.3 17.4 0.18 0.16 0.18

Sensitivity Analysis: GHB =0.05 and
0.1375 (ft2/d)/(ft2) 0.32 , 9.5 8.1 100 0.0 009 011

Key observations
» (Calibration statistics and PH Spring fluxes are highly sensitive to lowering the GHB

conductance but insensitive to raising GHB conductance
 Water levels in caprock are out of calibration when offshore GHBs are lowered or

raised
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Base Case GHB C (x0.1) GHB C (x10)

Arrows are 1-vear time interval markers

Key Observations
¢ Predictions are insensitive to offshore GHB conductance
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Base Case GHB C (x0.1) GHB C (x10)

Arrows are 1-year time interval markers

Key Observations

e Predictions are insensitive to offshore GHB conductance

e Capture zone for Halawa Shaft is of same width

* Forward track particles from Red Hill area are of same
pattern

e Sensitive or insensitive to calibration but insensitive to
prediction = Type |l or Type |
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Recharge (MGD)

Base
R(x1.2)
R (x 0.8)
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Kv (x10) Kv (x0.1)

Computed vs. Observedl Values Computed w5, Ubserved Valugs
Frans, Hod Fram Honl

R 0 R 0 BN O
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ME (ft) RMS (ft)
Original: Recharge (ft/d): SP1=x1.27;
SP2=x0.95: SP3 = x0.97 -0.25 1.23
Sensitivity Analysis: Recharge (ft/d):
SP1=x1.02;SP2=x0.76;5P3=x0.78 253 2.79
Sensitivity Analysis: Recharge =
<20% +
Caprock Kv = 0.04 (orig = 0.08) 0.79
Sensitivity Analysis: Recharge (ft/d):
SP1=x1.52;:5P2=x1.14; 5P3=x1.17 -2.98
Sensitivity Analysis: Recharge =
>20% +
Caprock Kv = 0.14 (orig = 0.08)

Key observations
* Calibration statistics are highly sensitive to 20% change in recharge
e Pearl Harbor Spring fluxes are moderately sensitive

Pearl Harbor Spring at
Kalauao Flux (MGD)

2006

10.9

5.2

2015

9.4

5.1

2017

11.3

7.0

Kalauao Spring Flux
(MGD)

2006 2015
0.12 0.10

0.06 0.06
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Base (Case

E{@y @bs&rvaﬁ@f‘gg Arrows are 1-vear time interval markers
e Predictions are insensitive to Recharge
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Base Case

Arrows are 1-year time interval markers

Key Observations

e Predictions are slightly sensitive to Recharge

» Higher recharge has narrower capture zone

* Sensitive to calibration but insensitive to prediction = Type Il
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Saprolite
Layer 2

Saprolite
Layer 3

ED_006532_00010208-00089



fEmpaed
Lot
Compibed

aprvdite B {ag3y
Fegars. Hend

CEREEER

Cassrgnatest
fadsttoe 24

g %
atmmrons

4 ki b=
Shwarmd

e

ED_006532_00010208-00090



Pearl Harbor Spring at
Kalauao flux (MGD)

ME (ft) RMS (ft) 2006 2015 20l

Original:
Saprolite K
Saprolite K

(x 10)
Saprolite K
(x0.1)

-0.25 120 10.8 10.0 11.6

0.72 - S5.00 8.06 893

0289 =205 11.06 9.64 11.55

Key observations

» (alibration statistics are slightly sensitive to saprolite K
* Drain fluxes are insensitive to saprolite K

Kalauao Spring flux
(MGD)

006 2015 2017

0.12 0.11 0.12

0.10 0.08 al

0.12 0.11 012
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Base Case Saprolite K (x0.1) Saprolite K (x10)

Arrows are l-year time
interval markers
Pathline colors

Key Observations
* Predictions are insensitive to Saprolite K
*» Capture zone for Halawa Shaft is of same width
»  Capture zone of Red Hill Shaft is of same width
Tracking distances are similar to base case
Red Hill Shaft captures water traveling beneath Red Hill Storage Facility
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Base Case Saprolite K {x0.1)

Key Observations

* Predictions are insensitive to Saprolite K

e Capture zone for Halawa Shaft is of same width

e Forward track particles from Red Hill area are of same
pattern

* Insensitive to calibration and to conclusion = Type |

.

.

Saprolite K (x10)

Arrows are 1-year time
interval markers
Pathline

Layer 2
3
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Base

HANI (lower)

HANI (higher)
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Original: Basalt HANI = 0.33

Sensitivity analysis: HANI = 0.2

Sensitivity analysis: HANI = 0.2,

+caprock Kv=0.03 ft/d, +basalt
Kh=4293 ft/d

Sensitivity analysis: HANI = 0.5

Sensitivity analysis: HANI = 0.5,
+caprock Kv=0.01 ft/d, +basalt
Kh=2632 ft/d

Key observations
e (Calibration statistics are moderately sensitive to basalt HANI
e Drain fluxes are insensitive to basalt HANI

ME (ft)
-0.25

-2.9

-0.13

RMS (ft)
1.20

3.25

0.99

Pearl Harbor Spring at
Kalauao flux (MGD)

2006 2015 2017

10.9 10.0 11.6

9.3 8 9.8

2246 2051 2284

Kalauao Spring flux {(MGD)
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Base Case Basalt HANI = 0.2 Basalt HANI = 0.5

Key Observations
Prediction is slightly sensitive to basalt horizontal anisotropy
Capture zones are slightly to the west with HANI=0.2
Capture zones are slightly to the east with HANI=0.5

Capture zone width for Halawa Shaft:

¢ Base HANI=0.33 (~ 7980 ft)

«  HANI=0.2 (~ 8380 ft)

»  HANI=0.5 (~ 7350 ft)
Red Hill Shaft captures water originating from the water table
beneath Red Hill Storage Facility footprint

Arrows are 1-year time
interval markers
Pathline colors
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Basalt HANI= 0.5

Base Case Basalt HANI =0.2

Arrows are 1-year time interval markers
Pathline colo

Key Observation
* Prediction is slightly sensitive to basalt horizontal anisotropy
Capture zone width for Halawa Shaft {dashed blue lines}:
Base HANI=0.33 (~ 8450 ft)
HANI=0.2 (~ 9080 ft)
HANI=0.5 (~ 7950 ft)
Halawa Shaft does not capture water originating from underneath Red Hill Storage Facility

» Sensitive to calibration but insensitive to prediction = Type Il
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NE Flux (MGD

Base
x12Z

x 0.8
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Pearl
Harbor
Spring at Kalauao
Kalauao Spring
Flux Flux
(MGD) (MGD)
ME (ft} RMS (ft) 2006 2015 2006 2015

Original: NE Flux = 22.4 MGD 025 1.23 10.9 9.4 . 0.12 0.10

Sensitivity Analysis: NE Flux [* 0.8) 150 1.92 7.9 6.4 . 009 0.07
Sensitivity Analysis: NE Flux {* 0.8)
Caprock Kv = 0.055 (orig = 0.08) 0.45 1.27 . 9.0 ‘ 011 010
Sensitivity Analysis: NE Flux {* 1.2}

198 232 . . . 015 013
Sensitivity Analysis: NE Flux (* 1.2}
+
Caprock Kv = 0.11 (orig = 0.08)

Key observations
e (alibration statistics are moderately sensitive to 20% change in NE flux
e PH Spring fluxes are slightly sensitive to 20% change in NE flux
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Base (Case

K%‘;f Observations Arrows are 1-vear time interval markers
e Predictions are insensitive to NE flux
e Capture zone at Halawa Shaft is slightly (less than 50 feet)

smaller for larger NE flux and slightly (less than 50 feet)

larger for smaller NE flux

Water originating from the water table under the Red Hill

Storage Facility footprint is captured by Red Hill Shaft
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Base Case

Arrows are 1-year time interval markers

Key Observations

* Predictions are insensitive to NE flux

e (Capture zone at Halawa Shaft is slightly {less than 50 feet) smaller for
larger NE flux and slightly (less than 50 feet) larger for smaller NE flux

e Capture zone of Halawa Shaft does not capture water originating
from the water table under the Red Hill Storage Facility tanks

» Sensitive or insensitive to calibration but insensitive to prediction =
Type Il or Type |
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Caprock Kh (ft/d)
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Pearl Harbor Spring at Kalauao Spring Flux
Kalauao Flux (MGD) {(MGD)

ME (ft) 2006 2015 2017 2006 2015

Original: Caprock Kh = 1208 (ft/d}  -0.25 10.9 9.4 11.3 0.12 0.10
Sensitivity Analysis: Caprock Kh =

100 (ft/d) -2.67 . 15.7 13.8 15.8 0.17 0.15
Sensitivity Analysis: Caprock Kh =

100 ft/d +

Caprock Kv = 0.18 (orig = 0.08) -1.23

Sensitivity Analysis: Caprock Kh =

2400 (ft/d) 0.06

Sensitivity Analysis: Caprock Kh =

2400 ft/d +

Caprock Kv = 0.075 (orig = 0.08) -0.17

Key observations
e (Calibration statistics are highly sensitive to lowering the Kh of caprock but
insensitive to raising the Kh of caprock
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Base (Case

Key Observations
e Predictions are insensitive to Kh of Caprock

Arrows are 1-vear time interval markers
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G .

Base (Case

Arrows are 1-year time interval markers

Key Observations

* Predictions are insensitive to Kh of Caprock
Sensitive / Insensitive to calibration and insensitive to
prediction = Type |l or |
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Water level
difference Sensitivity Sensitivity  ASTM
Parameter Base Case low High between to to Sensitivity
RHMWO6 and  calibration conclusions  Type
Halawa Shaft *

Saprolite hydraulic conductivity (*1.0) (*0.1) [*10) 454,573,529 Insensitive Insensitive

Horizontal anisotropy of basalt 0.33 0.2 0.5 494, 7.00,4.80 Moderate Slight

Vertical hydraulic conductivity of
basalt {ft/d)

Horizontal hydraulic conductivity
of caprock (ft/d)

GHB conductance for offshore
boundaries

20 200 494,870,349 Moderate High

High /

1208 100 2400 494 586, 5.67 L
Insensitive

insensitive

(*1.0) (*0.1) (*10) 494,579,565 High/low Insensitive

Moderate /

NE boundary inflow (f10) (f08) (*12) 494558578 -

Insensitive

Recharge (*10] (08} ([*12) 494 558 5 76 High Insensitive

* Larger positive value indicates larger simulated slope towards Halawa Shaft
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